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MEMORANDUM - . - . Lo oFfesor |

ABDA S . PREVENTION, PESTICIDES AND
SUBJECT: Developmental and Reproductive Tox1c1ty Peer %‘Wﬁ@‘c?f
o : Vinclozolin S : _

To-: - Sidney Jackson/l:.eonard Cole, 1PH‘21
vRegistration Div1sion (H7505C) .

FROM: Elizabeth A. Doyle, Ph.D. & O’( Qa;/& ’°/7/7‘f.'

Science Analysis Branch
'Health Effects Division (H7509C)‘

- 'Dav1d G.. Anderson, Ph‘ D. & /(Vé‘/ ¢ °/7 #

- Toxicology Branch I
Health Effects Division (H7509C)

THRU:’ ‘ AP W genner-Crisp(,Am ”/ b/ ?:ctor :

-~ Health Effects Div1sz.on (H7509C)

The Health- Effects Division Peer Review Committee (PRC) for
Developmental and Reproductive Toxicity met on October 20, 1993 to
discuss and evaluate the weight-of-evidence for vinclozolin with
particular reference to its potential for .developmental and
reproductive ~toxicity. . This was the first evaluation of
v1nclozolin by the PRC for developmental and reproductive toxicity '

The PRC concluded that developmental and reproductive toxicity were
induced in rats and rabbits following. oral administration of .
vinclozolin. 1In rats, no NOEL for developmental toxicity (o‘ral -
route) was determined (gavage, corn oil, postcoital day 14 to

- postnatal day 3). 'I'he LOEL was 3 mg/kg/day based upon reduced

anogenital distanoe. "This endpoint was believed to be close to a
NOEL. The NOEL for developmental toxicity in rabbits (gavage, 0.5%
CMC in water, gestational day 6 through 28) was 200 mg/kg/day. ' The
LOEL in rabbits was 400 mg/kg/day based upon early resorptions, .
. fetal weight ‘increase, decreased live. litter size and possible
increased skeletal anomalies. The maternal NOEL in rabbits was 50
mg/kg/day with an LOEL of 200 mg/kg/day based upon - increased
absolute and relative liver weights, reduced defecation and.
reddish-brown urine. ., Reproductive effects in rats were decreased
epididymal weights and lenticular degeneration at 30 mg/kg/day,
with an NOEL of 4.9 mg/kg/day. The parental effect level was 30
mg/kg/day based upon decreased epididymal weights, with an NOEL of -
4.9 mg/kg/day. :

The critical effect 1'.v.‘1 for risk usosnents dorived from a
developmental toxicity study is 3 mg/kg/day (lowest dose tested)
- based upon decreased nnogenital distance. in rate at that dose.

Recycied/Racyclable .
%@ Printed with Soy/Canola ink on paper that
containe st least 50% recycied fiber
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Introduction.

Vinclozolin (Figure 1) is s6ld under the trade names of
Ronilan (various forms; 41 to 50% vinclozolin),  Vorlan (41%) and
Ornalin (50%) (BASF No. 83 258). It is applied by ground bbon
spray, aerial spray and hand spray.

, - Tolerances have been set for endive (5 Ppm), cucumhers (1
ppm), stone fruit (25 ppm), grapes (6 ppm), kiwifruit (10 ppm), .
lettuce (10 .ppm), onions (1 ppm), bell peppers (3 ppm), prunes (75
ppm) , raisins (30 ppm), raspberries (10 ppm), strawberries (10 ppm) -
and tomatoes (3 ppm ). The sponsor has a pending application for
withdrawal of the 75 ppm tolerances on prunes. _

vFigure 1. Vinclozolin structure B ,'

~Solubility:.10.0 pmoles/l of water or- 2 86 X 10~3 g/1 of water.
‘Vapor pressure: 2.6 x 1075 Torr. - 4 . ~
‘Log Kow: 3.02° -

Melting Point: 106-108°C

Molecular weight: 286.1

LIST B pesticide.

. Case Number: 2740

Chemical Number: 113201 .

ToxChem Number: 343C. ' ) o ' -

Chemical - Name: 3=(3, 5-dichloropheny1)-s—ethenyl-s—nathyl-z 4=
oxazolidinedionc. : . S

Historically, the data b&dé tor-vinclozolin whc.consid.rcd‘;-.

essentially complete prior to 1985. The Carcinogenicity Peer
Review (HED Doc. #004475) document dated June 17, 1985, stated that
there was no evidence of carcinogenicity in mice through 4374 ppm
and the mutagenicity data were all- negative. In addition,_a
chronic study in rats was negative at a MTD of 4374 ppm. - o

In 1988, inadequacies in the previous data base werc

' discovered. In 1988 BASF, the registrant, submitted a report of a |

1979 feeding study from a Japanese subsidiary of BASF.that showed

‘evidence of pseudohermaphroditism at 111 mg/kg/day in Sprague

Dawley rats when dosed from implantation to the end of gestation.

"BASF indicated in a series of meetings that they had confirmed the -

findings and were repeating the chronic, .carcinogenicity studies

. and developmental toxicity studies in addition to the studies on .
reproduction and metabolism. The chronic and carcinogenicity

" studies are completed and will be rev1ewed in 1994. The other

- studies are complete. ‘ : .



Developmental/Reproductive Peer Review of Vinclozolin, ‘October 20, 1993

Dr. Earl Gray of ,HERL' confirmed the developmental tbxic .

effects from vinclozolin exposure in 1992. His .data. showed

additional developmental toxic effects in studies where the danms
were dosed- from gestational day 14 ‘through 3 days after
parturition. In addition; he disagreed with the main metabolite
reported in the- BASF metabolism study. He also confirmed that two

'metabolites of vinclozolin, but not the parent compound itself, S

. would bind ‘to androgen receptors.

Rele?aht 'Data .

A jpeve;dpmenté_l Toxicity. . R _ _ _ N
1. Perinatal ﬁeveiopﬁental sﬁudi' . gtudy # i: (MRID # 4'31705‘
'01) L e LT el T ,
. L Earl Gray, JM Ostby and W Kelce (1993) Antiandrogenic
- Effects-of the Fungicide Vinclozolin on Sex Differentiation of the

~ Rat. (Prepublication paper, submitted for publication 12/93 to
Toxicology Applied Pharmacology, In Press.) .Study conducted at the

EPA Laboratories at HERL, RTP as part of a screen for chemicals R

' causing effects on reproduction.
S Vinclozolin was administered to Long Evans  Hooded . rats
(Charles River Laboratory, Raleigh, NC) by gavage in corn oil from
postcoital day 14 to postnatal day 3 (postcoital day 23 = postnatal
day 1). The study was conducted in 3 sets: 1) approximately S
pregnant rats per dose level at 0, 100 or 200 mg/kg/day; 2)
‘approximately 3 dams per dose level at 0 (5 rats in control group),
'3, 6, 12, 25 or 50 mg/kg/day; and 3) 6 dams per dose level at 0, 3
or 6 mg/kg/day. (NOTE: The high dose study with doses of 0, 100

and 200 mg/kg/day has been submitted to Toxicology and Applied -

Pharmacology (TAP). The low dose study with doses of 0, 3, 6, 12,

25, 50 or 100 mg/kg/day will be submitted to TAP for publication

shortly.) o ) o . . S
. Additional studies are completed, but all the data have not
.been reported to OPP. Interim reports on the reproductive effects
have been made available to OPP for group 1 animals to day: 380,
. group 2 animals to day 56 and for group 3 animals to postnatal day .
13- as reported in the above referenced paper. Group 1 animals show -
".the typical hypospadia, reduced sex -organ weights, and other
effects demonstrated in the study of reproductionm conducted by BASF
. (MRID# 425813-01) .and reported in HED Doc# 010380. 1In addition,
cauda epididymal sperm count was statistically significantly lower
(52% and 63% of controls) and serum testosterone decreased (64% and -
" 67% of controls) at 100 and 200 mg/kg/day, respectively, at 11 '
months of age. - S
The lowest effect level was demonstrated to be. 3 mg/kg/day in
the combined study 2 and 3 where anogenital distance (AGD) was
statistically significantly reduced in males on postnatal day 2.
The AGD in experiment 2 was 95.0% and 95.3% of controls at 3 and 6
mg/kg/day, respectively, and in experiment 3 it was 93.6% and 93.0% .
of controls at 3 and 6 mg/kg/day, reéspectively. The AGD at 3 and
6 mg/kg/day was shown to be reduced when combined for statistical
analysis in a two way ANOVA with ‘dose (2°DF) and block (study 2

4
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versus study 3) as the main parameters. There was a significant

" block effect, but the block by treatment interaction was not -

significant. ~These results -indicate that treatment consistently
'reduced AGD from study 2 to study 3 by the same amount, but the
absolute values of AGD for both control and dosed males were higher
in study 2 than study 3. R ] ; s _ S e
- Although, nipple development was nominally increased at 3 and
6 mg/kg/day at day 13, neither were statistically significantly
- increased. , o . : L R B R
' Androgen receptor binding inhibition in developing males in
utero is thought to cause the effects in rats from vinclozolin
treatment. The effects are similar to those found for(flutgmide §
(Imperato-McGinley, 1992)-in rats.- The antiandrogen metabolite of
flutamide, hydroxyflutamide, has a Ki within an order of magnitude
 of the metabolites/degradation products®of vinclozolin and is an
_excellent model for the effects of vinclozolin in rats and probably
“in humans. = y S o R T S e
} The use of a corn. oil vehicle -instead of  0.5%
carboxymethylcellulose (CMC) as in the BASF studies may have
. contributed to the effects at a lower dose levels than in the BASF -
studies. Corn oil increases absorption from the gut compared with
CMC vehicle. The extension of the dosing past gestational day 19 ..
to postnatal day 3, which spans the . entire period of . sex
differentiation, may also have contributed to the effects at lower
dose levels than in the BASF studies. e A e T
The lowest effect level was 3 mg/kg/day (LDT) for AGD in
.males, but no NOEL was produced. .~ : S o

2. Rat Gavage Developmental study #2: (HED Doc. #007909 and
008556) . R , - , )
- J Hellwig. Report on the Prenatal Toxicity Studies with Reg.
No. 83 258 (Vinclozolin) in Rats After Oral Administration (Gavage) .
- Consisting of Reports Nos. 89/0090, 89/0091, 89/0092 and 89/0093.
conducted at BASF Aktiengesellschaft, Dept. Toxicology, Germany for
BASF and finished on March, 1989. (MRID# 411322-01). (HED Doc. #
007909 is a review of four studies)- e ) Lo

, . Vinclozolin (99.6% pure) was administered by gavage in 5 ml/kg
of 0.5% CMC in water to 25 Chbb:THOM-SPF Wistar rats at 0, 15, 50, .
100, 150, 200 or 400 mg/kg/day and in .10 ml/kg of 0.5% CMC in water
to 10.Chbb:THpM-SPF'Wistar rats at 600 or 1000 mg/kg/day from day
6 through day 19 of pregnancy. ' L oo T .

« _ (T :. NOEL < 600 mg/kg/day; LEL = 600
mg/kg/day for increases in absolute and relative adrenal and liver’
weights (not studied at doses < 600 mg/kg/day). Body weights were
variable, but no definitive dose related body. weight decrement
occurred through 1000 mg/kg/day. ~Food consumption and ‘food -
efficiency were variable, but food consumption was nominally
depressed at 1000 mg/kg/day. - T .
, . - pevelopmenta]l Toxicity (Table 2): NOEL = 15 ng/kg/day; LEL =
50 mg/kg/day for decreased AGD in fetal males, initially stated to

be pseudohermaphroditism because males could only be identified by
‘the presence of testes. At 400 -mg/kg/day, increased incidence of

5
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dilated renal pelvis, hydroureter and 14th rib appear to be-.
treatment related. At 1000 mg/kg/day, reduced' fetal weight
occurred. L ’ _ ' D

; 3. Rat Dermal Developmental study' #3 (HED Doc# 007870 & :
008556) . |

L HP Gelbke.‘ study of Prenatal Toxic1ty of Reg. No. 83.258 in

Rats After\Dermal Application. Study No. 34R0375/88074;BASF Reg .
Doc# 90/0025. Conducted by BASF, -Dept. of Toxicology, Germany for
BASE, finished by February 1, °'1990. (MRID# 414130-01).

L .Vinclozolin was administered 6 houns/day dermally from day 6
, through day 19 of pregnancy to 25 Chbb:THOM (SPF) Wistar rats per
'group at o, 60, 180 or 360 mq/kg/day in 0. 5% CMC in water vehicle. :

Maternal Toxicity (Table 3): NOEL = 60 mg/kg/day. LEL = 180
‘'mg/kg/day based upon increased absolute adrenal,weights. Ahsolute
'_liver weights were increased at 360 mg/kg/day.

’ Deze19nmen&al;mgxisitx_imehle_li: NOEL = 60 mg/kg/day. LEL
'= 180 mg/kg/day based upon statistically significantly decreased
- AGD in male fetuses. At 360 mg/kg/day, nominally increased
incidence of dilated renal pelvis and hydroureter was reported.
'Dilated. renal pelvis incidence was 88% in litters vs. 83% in
historical controls for the inc1dence of dilated renal pelvis and
hydroureter combined. . _

4. Rat Feeding'neveiopmental Study #4 (HED Doc.# 007228).

: K Takehara et al. Teratogenicity Study of Vinclozolin (BAS- .
352F) to Rats in Dietary Administration. Conducted by Nippon
Institute for Biological Science,. Tokyo. Study report finished -
December 1979. No project number. MRID# None. .

: 'Vincloiolin was administered in the diet to 19 to 20 CD/CRJ
Charles River rats per group at 0, 300, 1500 or 7500 ppm (o, 23,
111 or 394 mg/kg/day) day 0 through day 21 of gestation.

Maternal_xgxigi;z_izahle_11:' NOEL < 300 ppm (23 mqlkq/day)
LEL = 300 ppm (23 mg/kg/day) based upon adrenal weight increase..
. At 7500 ppm, body weights (73% of controls) and pituitary weights
-(79% of controls) were depressed and adrenal (221% of controls) and
ovarian weights (145% of controls) vere increased. :

Dexelgnmen;al_mgxigi:x= NOEL = 300 ppm (23 mq/kg/day). LEL

= 1500 ppm (111 mg/kg/day) based upon shortening of the anogenital
distance in male fetuses. At 7500 ppm, male fetuses exhibited
external pseudohermaphroditism in 100% of males, fetal weight
depression, increased incidence of dilated ureter, hydronephrosis
and various delays in ossification of the vertebrae and sternebrae.'

'y
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" Table 2.

Study #2:

Develomntal/Reprmtiye Peer Review of vir;cloiolin, Octobet; 20, 19§3

Rat Gavage’ Developmehtal Toxicity Study,

anc-genital distance (AG

distance) in ‘mm and ano~-genital index (AG distance/fetal weight) and anomalies.

Dose‘level (mg/ko)

| AG distance, males

Litters/fetuses exam.,
8. tissue & skel. N

Anogenital (AG) ¢ distance

AG distance, females

AG index, mates

40 index, femates | o

Male fetal ut_,‘ 9

' Female fetal Wt., g

|

E

. Hears, dil. ventricle |

‘Dilated renal p’elviaf :

uydrwretor

1th rib

“Other skclotnl ancmelies.

No dose related effects

‘ Retltient .

* = statistically simihaﬂt &t p 3 0.05;

. No dose related effects

- = Data not collected or no dose related incidence.”

2 2 pata from one of the studies at 0, 50,

interpretation.

5.
HP Gelbe
(Gavage) .

Germany,
BASF 90/0050 &

study No.

" No dose related effects

" s Statistically simiﬁcant at p s 0.01.

No dose related effects.
R Yo dose, related effects

100 nnd 200 m/kg/day Nere aitted m tho data added nethim to tho

Rabbit Gavage Developmental Btudy 5 (HED Docf 008311) .

: . Report on the Study of the Prenatal/'roxicity of
Reg. No. 83 258 (Vinclozolin) in Rabbits After Oral Administration

90/0051, tinished February 14, 1990,

Conducted by BASF Aktiengeschaft, Dept. of Toxicology,
38R0375/88062 & 40R0375/88077; Reg.

Doc. No.
MRID# 417093~ .

01. .

Vinclozolin '

was administered by gavage to 15 Hinalayan -

Chbb:HM rabbits per group at 0, 50, 200 or 800 mg/kg/day in 0.5%

CMC in water from day 7 through 28 of pregnancy;

CMC in water from day 6 through 28 of pregnancy.

; ng/kg/day to supplement the main study.

and to 20
‘Himalayan Chbb:HM rabbits per group at 0 or 400 mg/kg/day in 0.5% -
Since the litters
were available from only 2 does (1 died and 12 aborted) at the 800
‘mg/kg/day dose level, additional rabbits were studied at 0 and’ 400- .
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Table 3: Study #3, Rat Dermal Devel. Toxicity Study: Body weight, organ weight, effects on

- reproduction, -AGD, index and,anomaliea from dermal administration of vinclozolin,: .

Dose level, mg/kg/dayi_ S

“ Females ﬁaéed

25

'“'Daqgfwit§~viggleﬁfgtuis: %

23

24

' Lihgarn/fptusos;iéggginc&fa o

Roav vk
Day 6 to 20, mean g

a3 |

_2e366 |

S 40.0

- oma |

Carcass wt., mean g

Abl.'livar7wt;;fmg;nﬂ2 :‘f:

‘Ap-;fadxangllwt.¢ @nan‘g‘

3

—

315.8

s

. 188

e

O.114ee |

,b;;izt?

Corpora lutea, mean

Inplant sites, mean

_Resorptions &

Aj s —_—

Pbsg;ggglant Iog5~sf‘ h q_f‘

_2:3/0.58

[ﬁﬁitthr:/fotulcc, soft tissue
N Litters/fetuses, skeletal

1.0/0.27 | 1.0/0.28

 25/166
25/175

f;' &z;2" 

_15.5

163

24/184

| 2.100/0.540 |
. 1.0/0.28

- .22/189 -
. 237172

6.6
6.6

8.5

" 24/17%
24/191°

E‘Dilatnd renal pelvis.
) -(tlittorl/tfttu-‘-)

64.0/19.9 "

87.5/24.0 |

68.2/24.5

- 87.5/30.3%

Hydroureter (3litters/% fetuses)

29.2/5.7

227.3/6.3

ar.sy1.6

Skeletal anomalies

24.0/5.4

No dohp-:iiitcd effects

|
|
|
!

i Retardations

1

i = statistically significant at p s 0.05; *+ = Statistically significant at p s 0.01.

“mg/kg/day based upon

weights and absolute adrenal wei
‘reddish~brown urine were observed:

No dose related effects. '

ﬁoza;s- 50 nmnnug/dayu- IJBL-- 200

increases in absolute and relative liver
ghts; reduced defecation and
Similar findings occurred in .

the 400 and. 800 mg/kg/day groups. Food congumption decreased at
800 and 400 mg/kg/day to 38% and 76% of controls, respectively,
from day 7 tq.za;og pregnancy. =Body,weiqhts decreased at 400

mg/kg/day.

Jibas et

'
MRS e



Table 4. Study #4: Rat Feeding Developmentai Toxicity
organ weight, fetal weight, AGD and ancmalies.

Dose level (ppm)

Developmental /Reproductive Peer Review of vincloiolin, October 20, 1993

Study, body weight, food consumptioﬂ,"

Numbéf 6f‘dams:mated J 'i‘
Number of dams - . - 22 18 22 1w
Number of fetuses examined 281 248 295 246 |
Body wt. L e

Day 0 (g) 216 " 216 217 223
pay 21 (g) 355 _3s8 344 260+« |
‘We. gain (g) 139 39 - 127 37 -?Ia
" Pood consump., day 0-20 (g) 410 423 402 23¢ . |
Water consump., day 0-20 (ml) 610 606 624 671
Adrenal wt. (mg) ' 0.388 . 0.449° 0.514* | 0.8560x
pituitary wt. (g) 14.0 . 13.4° 13.0 11.0*

Brain wt. (g) 11,93 1.96 1.92 1.93
ovary wt. (g 0.1335° 0.17630+ |

varteb;ae gnd utcrggprqg

» = statistically significant at p s 0.05;

. ‘Dew

= 400 ' mg/kg/day Dbased
postimplantation loss),

viable fetuses.-
-heart defects

membranaceum) and the others demonstra
and skull incompletely ossified.
- antiandrogenic effects were seen.’

upon

10

Fetal wt.(g): Males- 2
. i Females~ 0
Perineal distance, mm: Males 3.54 3.71* 3.21%s 1.97%=
o : .. Females 1.97 1.94 1.98 1.76%
Dilated ureter - 0 0 o 3

(% litter/ % fetuse - .
‘Hydronephrosis N 0 0 0 15e»
Delayed ossification of the - - - Increased

;;‘f statistically iignificantaat‘p s b.01;f

NOEL = 200.mg/kg/day. LEL

early  resorptions _
, fetal weight increase, decreased live
‘litter size and possible increased skeletal anomalies.
mg/kg/day, 1 doe died and 1
Of the remaining litter, 1/4
" (traces

(increased

4 At - 800
2 aborted after day 11; only 1 had 4
fetuses demonstrated
of interventricular

foramen/septun

ted sternebrae not ossified
The study author stated that no
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Reproé¢ ~-.On

& .aproduction Study #S (HED Doc #010380).

He’llwi'g, J. Report Reproduction Study with Reg. No. 83258

(Vinclozolin) in Rats Continuous Dietary Administration over 2-
Generations (2 Litters in the First and 2 Litters in the Second
Generation), Project No. 71R0375/88053; study. conducted at BASF

Aktiengesellschaft, Dept.. Toxicology, D-W6700 Ludwigshaften,

Germany, Reg. Doc. BASF No.- 92/11251, 10/21/93 (MRID# 425813-01) .

Doses adm:.nistered in the diet were 0, 50, 300, 1000 or 3000 S
ppm of vinclozolin (technical, 99.2%) (Males = 0, 4.9, 30, 96 or

290 mg/kg/day; Females = 0, 5.3, 31, 101 or 290 mg/kg/day) to 24
'Wistar (Chbb:THOM(SPF) rats per sex per group through the PO, F1l
and F2 generations'for 14 weeks. Two litters per generation were

B produced. Fla (Fl adults), Flb (FX- adults), F2a (FY adults) and F2b

(FZ adults). FY and FZ adults were dosed only at 50 and 300 ppu
because no F2 pups were produced at: higher dose 1evels. .

‘Parental Toxicity: NOEL.= 50 ppm (4.9 mg/kg/day).
LEL = 300 ppm (30 mg/kg/day)  based upon epididymal weight

- reduction (93 s** of controls) in males and possibly liver weight-
‘increase in females (110%** of controls) (Table 8): A dose related’

increased incidence of lenticular degeneration occurred in females
at the 3 highest dose levels (only:1/24 at 300 ppm). At 1000 and

| 3000 ppm, testis weights (110%** of controls at 1000 ppm) and -

Leydig cell hyperplasia increased (10/24 at 1000 ppm), and -adrenal
weights increased in males '(125%** of controls at 1000 ppm) and
females (130%** of controls) (Table 8). Lipidosis of the adrenal
occurred in females at 1000 (19/24) and 3000 ppm- (24/24) and in
males at 3000 ppm (24/24).~ :

Pituitary vacuolation cells (castration cells) occurred inall
males at 3000 ppm. Single cell necrosis of the liver occurred in: -
most males and females at 3000 ppm; central hypertrophy occurred in

both males and female at the rate of 3/24 at 1000 and 24/24 at 3000

ppm. No dose related body weight changes occurred (Table 6) - Food
efficiency also ‘was unchanged (Table 6). - Water consumption:
- increased in PO and F1 females at 300 ppn and in PO and F1 mlea at_

-1000 ppm (Table 7y

than controls at 50 ppm in FY adults only, but were nominally lower
than controls in PO (97% of controls), F1 (99.8% of controls), FX

(96% of controls) and FZ (99% of controls) adults (Table 8)..

However, the effect at 50 ppm was minimal and’ not considered to be
biologically significant. : _ R

11

- Qﬁming_mm= NOEL = 50 .ppm - (4 9 mq/kqlday)- Absolute' o
epididymal weights (95%%*) were statistically significantly lower.

[ AR NI T
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_Table 5. Stud& #5: habbit Gavage Developmental Toxicity'séudy, clinical, réptoductivé_ahd‘
fetal effects of vinclozolin administration to-- rabbits from day 7 through day 28 of
gestation. ' ‘ ' . ' : L S

~

~

Maﬁerhai - Dose .level (n s
obse:vatibn — —— w‘“vv g e — =
5 0 50 200 |- ‘soo0 0o | . 400
#/group 15 15 15 1s f 20 10
Abortions 0 0’ s 12 . f 0 S 2
Dams with viable fetuses/# 15/96 | 15/94 | 14/94 1/4 %»19/117 8/42
fetuses K ; : ; o B y ¥
Mean wt. (g) = Day 16 2811 | 2843 | 2802 | 2569++ - 2685 | 2592
. Hﬁu.aa wt. (g) - Day 25 _ 2861 | 2892 | 2856 | 2373« B 2740 | 2711
N #ean we. gain -vay7to16 | 33.1 | 49.1 | 32.0 | -110e § 19.0° | -29.6e
‘u‘udan wt..gain'A'bay 7to2s - | a3.5s | s4.7 | s6.8 .| -39.1e+ 447 | 17.7 ¢
, HCa;ca-p we./we. gain | 28087 | 26227 | 2651/ | -} 2488/ | 2538/
: : -154 | -152 | -105 : -172 -109
Food consumption - Day 7 to 28 | 98.7 | 101.6 | 91.9 | 37.5%e § 0.3 | 68.6%*
I Reduced defecation ‘ o | o |1 as o | 1s
Discolored urine ; 0 0 1) a3 R o ] s
§ Reticulocytes v - 16 | 16 | 17 g7ee R 16 28+
| Absolute 1iver weight (g) 53.5 | 57.9 | si.ses | 144ee | s0.0 | es.6ee
{ Relative liver weight 1.82 | 1.94 | 2.69*» | 5.32¢+ § 1.78 | 3.0%+
Absolute adrenal weight (g) 0.20 | 0.21 | o0.24»- | o0.26 0.21 | 0.23
Relative adrenal weight - o 0.01 |} o.01 0.01 0.01 "0.01 | -0.01 |-
Heart dilatioi: & dilédiorntipn 0. 0 0. 3 !‘0 ‘ 7
|Lpost upl. loss% | a9 | 6.1 8.9 42.9% 10.3 | 32.9*
Average .litter size - 6.4 6.3 | 6.7
Petal wt. . - 40.9 | 43.7 42.6
Total malformations 1.1 7| 3.5 0.9
Total variations 3s.8 | 26.3 | 31.0
Ac¢. 13th rib .o }
Flying rib & 12th rib absent
| Tota1 retardations 57.9 | 573 | 3.2

» = Statistically significant at p 5 0.05; ** = p's 0.01.
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: LEL = 300 ppm (30 mg/kg/day). Epididymal weights were reduced
in the F1 (97% of controls), FX (96% of controls), FY (94%* of
controls) and FZ (98% of controls) 'in males at 300 ppm (Table 8).
Dose related lenticular degeneration was noted in 1-2/24 Fl1 males -
and 1-3/24 females. These effects occurred in nearly all F1 and FX
‘males and females at the HDT. Absolute testis (106%-107%**, p <
0.001) and absolute adrenal weights (119%* and 111%** of controls,

- respectively) were greater than controls in FY and F2 adult males

‘(Table 8); absolute adrenal (107% of controls) and absolute liver
weights (109%* of controls) were greater than controls in. F1 adult
" females (Table 9), but not relative adrenal or liver weight. An =
increased incidence of testicular Leydig cell hyperplasia occurred
in' F1. (7/24) males at 300 ppm and above. . S R
_At 1000 and 3000 ppm pseudohermaphroditism, anomalies and
‘functional deficit occurred in adult male reproductive organs, such
as aberrant Wolffian duct, bilateral Muellerian duct, reduced or
absent - prostate, seminal vesicle and bulbo-urethral gland. In
addition, atrophic seminiferous tubules, aspermia/ oligospermia and
reduced penis size were noted. Hypospadia occurred in all male -
offspring only at the 1000 and 3000 ppm doseé levels. Increased
ovarian lipidosis and ovarian  interstitial cell hypertrophy

- “occurred at 1000 and 3000 ppm. B o _ _

S Frequent compound related single cell liver necrosis occurred

- in F1 and FX adult males (23/29 and 48/49) and in FX female adults . —_
(15/40) at 3000 ppm. Central hypertrophy of the liver occurred in

~ the F1 (6/24 at 1000 ppm and 18/26 at 3000 ppm) and in FX females

" adults (2/24 and 35/40 at 1000 and 3000 ppm, respectively) and

single cell liver necrosis occurred in FX female adult offspring

(15/40) at 3000 ppm. .~ s = : - ,

Adult male offspring (genital -and . reproductive tract -
 malformations) sired no offspring at .1000 and 3000 ppm and
fertility in adult F1 female offspring may have been reduced at

3000 ppm. - : : T S :

Pinna unfolding, eye opening and auditory canal opening were

affected at 3000 ppm and the gripping reflex may have been affected
during lactation for Fla and Flb pups. The nominal increase in i
‘effects - in these parameters at 1000  ppm were within historical.-"
control range and may not be biologically significant. . - . o
. Fla and Flb pup survival was statistically significantly lower
‘than controls at 3000 ppm, at 0-4. days post partum days (47%/92%
"and 60%/97%, respectively) and 4-21 days post partum (86%/100% and
95%/98%, respectively) (Table 10). Cannibalism during lactation .-
was increased at 3000 ppm. A body weight reduction occurred in Fla
and Flb pups by day 1 at 3000 ppm (85% and 73%, both p < 0.01,
respectively) on day 4 and day 21 post partum at 1000 (76% to 81%
. for Fla and 89% and 84% for Flb, at the respective post partum
~ days) and 3000 ppm (76% and 73% for Fla; 72% and 67% for Fib, at.
the respective lactational days) (Table 10). A compound related
‘increase in litter incidence over controls occurred in dilated
renal pelvis or hydroureter in pups at 3000 ppm- (46%/13% for the
Fla and 5.6%/0% for the Flb) (Table 10). Nipples were present on
male Fla and Flb pups at 1000 and 3000 ppm (Verbal comment by
BASF) . : .o : -

13
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Table 6. Study #6: Reproductlon - body weight gain, food consumptxon data and
food efficiency calculations for the p:emating period.

Mean body weight ga:.n -0 ppm 50 ppm 300 ppm |
(g) over the time period | S ; o
pze—mat:.ng periud) . .

POmales -~ - | 207.8 | 318.1 313.0 - | 297.4 ' 271.2
llpo temates = . . | 1332 | 13s.1 | 1e6.4 - | 1311 | 128.3
Fimales -~ | 301.2 | 3066 | 322.3° | 307.2 | 27s.6

Fl females -~ | " 1482 | 146.3 | 161.2 [ 14609 | 177.8
Hucan food con-umgtion in /aﬁimal/'dn ; over the time period T. - ] Lo

PO 5 ' 26.5 ‘27.6 |- ‘21.8 - 26.3 | 24.8

PO femiles ©19.3 ] 19.8° ‘2001 | 18.8 | 17.8

Flmales | 260 | 26.4 | 27.3° 26.3 - 23.9.
fr1 fomates | 19.0 .| 19. 1 o 19.9 ¢ 18.9 - | 19.a

a Rclativc otficicucy = (body woight gai.n cv.: tim po:iod ) /(rolntivo: food conmmd
{over time p‘riod ‘1’) * . X

PO males 1.2 l_ 12.5 | 114 ). 1130 | 110

'ro f‘mllco ‘ "6.90. | e6.82 | 1.28 6.97 . 7.04-

Pl males -1 1. 1.6 | . 1.8 | 1.7 11,8
F1 females L 7,59 7.66 8.10 | 7.1

‘*Rolativ. food efticiency il only maningtul when ccnpar‘d with- controla and
other dose groups within a given grouping for PO males or females or Fl males or
females bccau-c of compa:nbility of the data ul-d in the. calcnl;tiom. ’ .

'Igglg__. stn&y #6: Reérodﬁctionﬁ— méan»watef consumpﬁion'fbx»thdu
premating pe:iOd for PO and F1 male and female adults.

'Mean ‘water consumption _ -0 ppﬁ,' 50 ppm. | 300 - i 1000 | 3000
(g/day) _ L 1 p_pn | .ppm ppm
PO males N T 26.4 | 27.1 | 28.2% 28.2%.
PO females'- -~ | 19.7 20.0 | 21.5%% | 21.4% | 24.22%

" fFlmales - - | .2s5.9 -25.2 27.3. 28.1% | 29.7%%:
FI’females : ‘ ] 9.8 21.8% |

+ statistically signif.icant, p s 0.05. #** statistically
Vsignificant, p s 0 01. _— . .

- | - .14
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C. Other Developmental/Reproductlve Studles.-

, The following studies are omitted from this rev1eW'for several
reasons. The DERs were short and 1nadequately characterized the
study report and no MRID numbers or accession numbers can be found
for the submitted original reports. The rat developmental study-
apparently does not exist, the. DER for the mouse developmental .
toxicity study reported- no antiandrogen effects. The study of--
- reproduction was conducted with highest dose level of 1458 ppm
(77.3 mg/kg/day); the slight potential effects occurring at this.
latter dose level probably went unnoticed. The rabbit study
demonstrated a higher NOEL/LEL than the more recent rabbit study.
‘Further discussion.of these studles is omitted from this review. .

1. . A ‘Mouse Developmental 'roxici.ty Di.tary Study éonducted by BAS! Med. Biol Res.
Lab from day O through day 18, 2/18/75 in l-liner. NOEL/LEL = 600 ppm (90
. mg/kg) /6000 ppm (900 mg/kg) for no implantation sites. At 6000 ppm all mice died

on day 9 of gastation. (H!D' Doc. #000244) No MRID or accc.sion numbers are ;
. available.: -

2. A Rabbi.t Dcvolopmontal 'roxicity Study conduct.d by Huntingdon Res. c-nt.r, :
atudy no. 80/232, 9/4/81. Dosed administered by gavage day 6 through 18 were 0,
20, 80 or .300 mg/kg/day. - NOEL/LEL =. 80 mg/kg/300 mg/kg for poutimplantation :
loss. (HED Doc. #002409) HRID # 070400. )

" 3. A Rat Study on 3 Gcn-ration: of chroduction conducted by Lab. ‘Pharm. ‘roxik, B
Germ. 12/9/77, study no.: none. Doses administered in the feed at O, 162, 486

or 1458 ppm (approximately O, 8.1, 24.3 or 77.3 mg/kq/day)., NOEL/LEL = >1458
ppm/>1458 ppm. (HED Doc. #000244). : _ _ i

D. Other Toxic1ty Data and Hormone Studies.
1. Subchronic Studies

Subchronic Hormone. Recovery study #7 - 90-day and 2-months
recovery hormone studies in 20 Wistar rats per sex per group (MRID#
423551-04) were.conducted at 0 or 4500 ppm in the feed. Hormone
levels were determined at 3-months in 10 Wistar rats per sex per.

' group. - After 2-months. undosed, the hormone levels were . again
determined in 10 rats per sex. .Plasma endocrine levels in males
“and females were analyzed for LH, FSH, ACTH (all three of pituitary
origin), testosterone (Testo), estradiol (E2), corticosterone,
aldosterone (Aldo), dehydroeplandrosterone (DHEA). -

. LH, FSH, testosterone and DHEA were elevated in males after 3~
months dosing (Table 11), but largely returned to normal values
during the recovery. LH in females was elevated (over 2X) after
‘3-months dosing, but was normal after the 2-months recovery (Table
11). Except. for ACTH and corticosterone, all other hormone levels
determlned were normal. : 4 :

15
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i

Table 8, Study #6: Reproduction - effects on body weight and selected target organ uelghts in the PO and F1 parentnl mnles £X >
(F1b adult mates), FY (all F2a adult mates) and FZ (all F2b adult males). ) ) “

fose gt;oqr
PO males, body ut.

Body Wt., g -
L T

n

. Liver, g
.$D .

Testis, ¢ ] PR
o - .
" .

~
é
“-

‘Epididymis, mg s o T %3 3 .| wueraw | s
© . e 110.6 % "98.8. e
s . R 9 : »

Adrenat sl'nnd, ng

n z‘ e " .
Liver, g . 17.0 17.6 Tosy 16.0 15.7°
Py : : o - 3.2 S TR AR % 2 3.0
n ' _ ~ % . 2 2 2% -
Testis, 9 ' o ' 3.7 | 3.80 396 | 3.6 2.90%
S0 ) . 0.24 A 0.30 0-32 ’ 0.49 . ’ 0.68
n_ C B - 2% 2 2% 2
Epididymis, m@ T 1366.9 13639 | 1327 - 1147.3 . a2
0 . S 88.1 - s | 5.9 144.6 . n.e
n : : > S 2 . 2% 2

. Adrenal gland, =g o .6 | 0.9 | . 86.8m 158,67
0 R » X 12.4 S 10.6 B X9

Liver, g : o . : 15.6_.‘ 83 1.8 | 149 15.5.

S0 z ' ' 35 |- 38" 2.8 S 2.0

n_ 5 : . . 2% ' 2% 2% 2% 49

| Testis, 9 L ol s | 3uws | 3 | 3.6 2.7z

o S : 0.26 0.7 | - 036 037 | - o350

n : L % |- 2 % 2 o

Epididymis, mg ' 1302.3 1252.8  1260.8 - | 1099.2% 540,17 |-

3 - , M7e 9.6 120.6 %.9 - %2.9 :

n - - : % 2% 2% Y 4

Adrenal gland, »g ‘ ‘70.3 o | 3.5 | 10s3v | . 190.ee
. - | 9.6 8.8 - 12.2 18.7 38.5
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e - -
Dose group~ ' Control, 0 " .50 ppm 300 ppm
FY males (adult F2a), body wt. , . )

absolute organ wt.

hody wt., §
$D . .

n ' e % | a | a

Liver, 9 - . . 1 ws | %s | 16.0 . - T
© T S 2.6 | 2.1 2.5 SRR
n R 7 % 2% 2%

Testis, g - ol sar | 3as ] seree | - | .
0 . ‘ : 0.32. a2 e , e
n - 2% | % % S
Epididymis, mg - : 1269.8 - 121224 11958 . C .

s , . 925 7.0 .3 o -

n : - - 26 . .2k _ 26

" Adrenal gland, mg

| eciute organ we.

Epididymis, mg 1272 12008 | 11989 . .
o . ' : . 82 78.9 - 1ome | .

n . , . % % 2

Adrenal gland, wg . , ' 78.1  ms | XL - -
M : , v

1.0 | - 103 . 120
n . S

S0 = Standard dwiation, ns= W of enimels; * = Statistically s'igniffcint, pso0. 05‘ a* s Seatisticatly sim!ﬁunt, p
$£0.01; += Hissino d-u d.n to nprmtin toxicity in the F1 grm at the 1000 end 3000 o dnu levels.

T_ig;_q_g. udy #6: hprodxtion effects on ulcctad nrm organ uoicau in thc PO lnd n pnnnul f-lu.
(Fib fenlu adults), FY (all femele F2e mlts) and FZ (ull fa-lc FZh mltt). _ N

Liver wt., g - . .96 . 10.0 . 710.6% 10.5* 13,200
sd T 0.8 | 1.1 BRREW 0.8 1.4

n : o 2. 26 2 21

Adrenal gland wt., mg
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X - § — — - WrR—— T e
Dose Group~ - Controt,. 0 50 pem 300 ppm 1000 ppm 3000 pom -
F1 female (F1a adults), body wt. & o a . oo
absoluteorganwt. 1 | 1 1 s ]
‘Body wt., § . 303.5 . 305.0 319.6 - - 3
50 o 2.6 3.5 "28.1 .
n 23 23 22
4Live.r wt., 9'- " 9.5 9.7 10.4* - -
sd 1.0 1.0 1.3
n 23 23 22
Adrenal ’Qllfﬂ wt., mg o Lo 9.2 92. 101.2* - -
. * . o Y oL N - a s .

X femu (non-mate, F1b mlts). body
e, & abulutcorgan w. -

Body wt., g 27,9 26.3 265.3% 251.9
S0 . 27.6 19.7 33.2 16.9 8.7
n ] 2 2 3 40
Liver wt., g 7.5 7:3 7.8 860 13.3%*
sd 1.2 0.6 1.0 . 0.6 1.8

n 3. 2% - 26 3 . 40

| Adrenal glind wt., mg - 5.7 8.1 92.9 113,500 13200

{ so . ) 133 8.1 11.8 16.1 3.6

i n ‘ 26 . 2% 33 40

o

218

‘7 FZ female (F2b adults), hodv we. &
| absolute lute organ « we.

Body wt., @ S C o 2%7.8 . .
0 : 16.8 17.6 26.0 i

n 2 2% 2%

Liver wt., g 7.3 7.4 8.0* - -
sd 0.6 0.7 0.8

a 2 2% %

Adrenal gland wt.; mg 9%2.3 90.5 100.4*

o . . - 1.8 13.0 -13‘.‘0

i 8ody wt., g 267, - .
] SO ) 26.2 264.0 .27
i n 26 26 26
Liver wt., ¢ . 7.3 7.4 . 8.0* - -
- 0.9 0.8 1.1 -
n -2k - 26 r S
| Adrenal gland wt., »g 93.5 88.6 103.5% - : -
L T - 7 9.8 . 11.6
26 ] ] 26

S0 = Standard deviation; -

n = Number of animals; ’ )
* = Statisticatly slgnificmt,x ps 0 05:

-2 Hissim dntn due to reproductive toxicity in the F1 groups st the 1000 and 3000 pom dose lmls.

18

" sutistiuuv signiﬂcmt, p s 0.01;
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" Table ; . Study #6: Reproduct;on data durxng production of the Fla and Flb litters, fatal
v:.ab:.l;.ty, fetal wexght and ancmalies in the Fla And Flb lz.tters.

Dose level (ppm) _ T o T o [ oo [ o

[ror_r1a 1itter proguction —

Males with confirmed mating 24/24 24724 24/24 . 24/24 23/24
Males proving fertility . - 23/24 24/24 24/24 22/24 | 17+/23
Female proving fertility - - | 23/24 | 2424 | 24724 | 22/24 | 17%/23
Fla pup viability, day O oo a3l | 1a3.s 14.3 | 1s.0 10.1#*
Fla pup viability, day 4. - 12.6 | 1i3.0 13.4 | 13.8. 4.7
Fla pup viability, day 21 - . - 12.6 - | 13.0 13.1 13.6 4.1+ I

Fla pup we. (g) at day 1: Males- 6.4 6.4 | 6.4 6.1 | S.4ne
. , Females 6.1 c 6.1 6.2 - 5.8 S.2%%
Fla pup wt. (g) at day 4: Males | . 9.2 9.3 | 9.3 | 8.2 | 7.0%*
’ : le.. 5 B N 9-1 8-9 900 5 8.0' 6-8**‘ ‘.:.'
Fla pup we. (9) at c day 21: Males 43.6 44.2 | 44.7 | 36.3e« | 31.3a« ki
‘Females 42.1 42.3 - | -42.6 35,20« | 31.2%# [
: . i . 251
Anomalic-: Fla pups/littn:- ) . o ’ £
Heart: dilation of ventricles -~ | 0/23 | ‘024 ‘| ‘ef2e—| - 1722 | 3+j13—}-
Heart: enlarged left ventricle | os23 |.o0/24 | os2¢ | 1722 |- 1513 }
Dilated renal pelvis o 3/23 -} 1724 _1/24 4/22 6*/13

H drourcttr s : . g9 . oy
| ror rib yiteer proguction |- .1
Males with confirmed mating | 24724 | 20726 | 20728 | - 26/24 | 22723 }:
Males pioving fertility ' ) 2}/24 23/?&' 1 23/24 22/24 " 19[23 i
Females proving fertility 21/24 23/24° '23/24 - 22/24 }- 19723 5
Fib pup viability, day 0 o | 147 | 1s.4 | 1s.2 | 1s.9 11,10+ -
Plb pup viability, day & - 14.3 14.9 | ‘145 | 14.8 | 6.70x
F1b pup viability, day 21 HETHIETEEETE TR T
| Flb~pup we. at day 1: Males 1 6.4 . 6.4 iv,' 6.3 6.2 N S5.3%%
!mlc: » i 6.1 . 6.1 6.0 . 5.9 §.2%» 1.
Fib pup wE. at day 4: Males |- 9.2 | 9.3 | 9.3 | s.2¢ | e.50¢ [
Females 9.1 8.9 9.0 . 8.0 6. 38%
Pib pup wt. at day 21: Males . | 40.8 s0.9 | 41.5 | 36.3r | 26.9¢« }:
) 39.2 38.5

Females

38.9 - 34.3% 26.8**
Continued on the next. page '
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e e e

Dose level (ppm) .| o 50 300 1000 3000
Anomalies: Flb ups/litters 5 o )

Heart: dilation of both ventricles | 0/21. .| . 0/23 : 0/23 . . 0/22 . 3/18
Heart: enlaxée& right ventricle ) 0/21 0/23 ‘0/23 " 0/22 ~§%/18 .
Heart: enlarged left ventricle 0/21 0/23 0/23 - 0/22 1/18 --i',
Dilated renal pelvis o ~0/21 2/23 0/23 | 6/22 : é-'/isVrlr;
Hydroureter ' 0/23 | o723 0/22 |+ 358

. -+ = statistically significant, p S 0.05; ** = Statistically significant, p s 0.01

, Subchronic,Orqah Wt. Recovery Study# 7 ~'A 90-day study was
. conducted in Wistar rats on organ weights and with 1 and 3 months
- recovery periods (MRID# 423551-03). Organ weights were

determined at 3 months in 30 Wistar rats per group at 0, lobO‘andk 

4500 ppm of vinclozolin in the feed. 'After- 1 and 3 months
undosed the organ weights were again determined.. Ten rats per
group were sacrificed at 3, 4 or 6 months for organ weight:
determination. , . - ' PR ST o

Male body weights were decreased after 3 months of dosing, =

but returned to normal after 3 months undosed. - Female body
weights were unchanged after the 3 months of dosing (Table 12).-
All organ weights which were changed after 3 months of dosing

returned toward normal after 3 months of recovery in males and =~ i

females (Table 12, 13 and 14). Kidney, prostate, spleen and

adrenal weights in males (Table 13). and liver, adrenal and spleen‘

weights in females (Table 14) returned toward normal, but were -
still statistically significantly changed at 4500 ppm after 3
monthg'_recovery;-(f SRR : . Y '

3. Subchronic nom. (C57BL) ‘Study #9 (MRID# 418243-01)

: Vinclozolin was administered in the diet to 10 'C57BL/6NCrLBR.

. mice per sex per group at 0, 100, 1000, or 5000 ppm (Determined '
mean for males: = 20, 230, or-940 mg/kg/day, and for females =
30, 310, or 1240 mg/kg/day). - : o SR

. The NOEL was: 100 ppm (= 20 ng/kg/day for males and = 30
mg/kg/day for females). The LEL was. 1000 ppm (= 230 mg/kg/day

for males and 310 mg/kg]day'fgr»femalas),g In males and females .
triglycerides and cholesterol were depressed.. Lipogenic pigment -

. was exhibited in the adrenals at the mid and high dose, but lipid
. 'vacuoles were noted only at the high dose. Relative liver -
weights in males and females were increased at the mid and high

dose, but no histological correlates could be detected at the mid

dose. The nominal adrenal weight increase at the mid dose is -
possibly compound related. , L

. Alanine aminotransferase (ALT), alkaline phosphatase (SAP)
(these latter two values were approximately doubled], total-
protein, and globulin levels were elevated at the highest dose.

Glucosg'was depressed at the highest dose level in males.

20
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HyperplaSLa and hypertrophy of testicular Leydig cells and

ovarian stromal cells, and hepatic centrilobular hypertrophy were

‘noted.at the hlghest dose tested. The author noted that the
testicular weight increase at the high dose was probably not due
to the Leydig cell hyperp1a51a. The nominal body weight
depression occurring in males at the high dose was accompanied by
reduced food consumption. This resulted in a minimally reduced
(nominal) food efficiency in males. The food efficiency was
variable, and thus, the nominally decreased body weight in males.
was not demonstrated to be due to toxicity. The body weights of:
-females did not change; however, there was an apparent increase
1n food efficiency - in females (130% of controls) .

| 4. Subohronic (BGCBFI) uouse Btudy #10 (MRID# 418243-02)

Vinclozolin was administered in the diet to 10 BGCBFl/CrlBR -

mice per sex per group at 0, 100, 1000, 2500, or 5000 ppm
(Determined mean for males: = 17, 170, 390, or: 770 mg/kq/day, and

for females = 23, 250, 560, or 1170 mg/kq/day)., o .

The NOEL was lop ppm (z 17 mg/kg/day for males and”z 23 .
- mg/kg/day for females). The LEL was 1000 ppm (= 170 mg/kg/day

- for males and.250 mg/kg/day for females). The following eftects
‘were noted at doses 2> 1000 ppm: multifocal Leydig cell-

" - hyperplasia of the testes; decreased cholesterol;- triquoeridea,.g

and glucose in males, and cholesterol in females; increased- '
testes; increased relative and absolute liver weights in males

.and females; and increased llpogenic pigment in females. Adrenal -

A-cell hyperplasia occurred in males at 2 1000 ppm, and in
females in all treated groups.

-Liver weight increase was accompanied by centrilobular _
hypertrophy in males at 2 2500 ppm and 'in females at 5000 ‘pPpm,
and peripheral fatty infiltration of the liver at. 5000 ppm in -
males and females. ALT was increased at 5000 ppm in males only,
and SAP was increased in males, but decreased in-females at 2> .

2500 ppm. -Adrenal weights were increased in males and females at

2 2500 ppm. Adrenal lipid vacuoles. were noted in- nales at 2500
ppm and in all treated female groups. ,
At 5000 ppm, stromal cell hyperplasia of tnt.ovaries

occurred. Triglycerides were depressed i females only at. 50009;

ppm. Reticulocytes. were increased in females at 5000 ppm. The
food efficiency was variable, but slightly less than control in:

males at 5000 ppm, and thus, the nominal body weiqht'decrementsff'~‘h

in males may have indicated that the 5000 ppm was close to a
toxic dose level. Neither the body weight nor the food .
effic1ency of females were changed at 5000 ppn. ~

~
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Table 11.

OV AU VN
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Study #7: Endocrma values and ltandax:d daviation (SD) for 10
animals per sex treated for 3 months and animals treated for. 3
months recovery undosed for the 0 and 4500 ppm groups.

1993

months plus 2

m B T
6osc : B e ' Cortico- o )
group *ACTH LH FSH Testo sterone Aldo DHER
pa/mt ng/ml ng/ml ng/ml ng/mt pa/mi ng/at pa/mt
‘ 3-Months . trestment : L
N Males
ﬂd , 58 | 0.2 9.5 29 | =6 426 0.75- 8.7
50 31 - 0.23 2.2 |- 1.0 7 137 0.06 3.4
1. N j . . i i
4500 ppm | 1760 | 3.95* | 20.40 8.0 |38 669 1.42 7
S0 83" 1.07 | 2.6 3.3 |07 283 0.17 1.3
‘ : - leq.« - . )

‘1o 17 | os3 .| s9 | o1z |7 1110 0.79 15.4
. o 8 0.22° 0.5 002 |2m 518 '0.15 2.6 -
Ir.soo pom | 499* | 138+ 5.7 0.13 | 3as - 503 0.78 12.8

s 142 0.30 0.7 0.03 | 137 - 2%0 0.13 4.7

. ' __.__3-Months trestment + 2-Months recovery R i
: " Males :
N L 100 | o& | ss. 4k | 206 475 106 | s.0
K -3 0.39 1.0 3.1 115 336 0.31 0.9 .
4500 pem | 92 0.50 10.5 - 3.7 17 608, 0.87 5.0-
47 1.7 1.6 82 306 4
6.4
'5.6_

“* = giologically signiticantly elevated.

N

Bcdy woi.ght- ot males and f-ul-s at’

. Study #8: Data from HRID# 423551—03. .
temination in 1'1. nl and nz gtoupl. '

=» 2 geatistically simiﬂcant at p < 0 01.
$D = Standard dwintion.
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Table 13. Study #8: Absolute and relative organ weight changes (%) from control values in
groups dosed 3 months, dosed 3 months + 1 month recovery and dosed 3 months + 3 months
recovery in males at 1000'and 4500 ppm. :

Males B " Dosed 3months . | Dosed 3 months + 1 month of | Dosed 3 months + 3 months
Organ wt. Absolute 1000 ppm 4500 ppm recovery. of recovery.,
" Relative . 1000 pem 4500 pom ) 1000 ppm 4500 pom
Liver . . ‘ PR S , - Il - T
S RN R 137%ew . - : - .-
Kidney _ . - - e |1 x| - I |
Testes R Cnaeee | q21xee R 2 .
L ) » T 118X 149%™ . - - -
Epididymides = | s  4gxe Cosexe | Treee .
Seminal vesicle . DAEREEEY S x| s - 70x%e e TR
- L o 5 26x0* - SR L
Prostate : 20 : _62Zxwe s 7%
: 1 27TX%" ] TIXee 81%* 79%*
spleen’ : 75K . B S . t
. - - - ie - 126%*
.Adrenal glands
‘P'ituitafy

*ox sntisticauy simiﬂant st pc< 0.05. ** = statistically significant at p < 0.00%.
..t = Nominally increased from control vatues. ; = Nominally decreased from cmtrot voluu.
Teom Dltl equivalent to control vnl.ua._ B

;‘_qb_}.g__;&. Study #8: Absolute and rclntivc organ weight changes (%) frcn control values .
in groups dosed 3 months, dosed 3 months + 1 month recovery and dosed 3 months + 3 months
recovery in- tmlcl at 1000 and 4500 ppm. . : :

| Females A L D«d&mﬂn o Dosed 3 months + 1 month Dosed 3 months + 3 months
Organ Wt. Absolute . 1 rmry. . ’ ' recovery.
Liver - . g nexee. | umn R N : t
S 119X 191X g T ] 1148 - - . 108%*
Ovaries S ' 12120 PO T SRR RS . -
| | 1z - t 1 - -
Uterus . o . O ThEm - -
. - 3 O ) - . 1 . - -
Spleen . o . - : - : - T -
. o T o - i 126x%
Adrenal glands o129 160%e - . | .o gy
. . 129%™ ) 166%** . - - asxee - 82X
Pituitary | ‘ : 150%*e - 8% . -

* z Statistically significant at p < 0.05., ** x statisticslly significant at p < 0.001.
t = Nominally increased from control vasiues. 1 = Nominelly decreased from control values.
- = Data ecuiv'alent to control values. : .
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E. _Chrcnic Studies -

1. Chronic 6-Months Hormone Study #11 (MRID# 418243-05) - -

' Ten Wistar rats per sex per group were fed 0 or 4500 ppm .

vinclozolin in diet for 6 months. Plasma hormone levels were

measured. _
In males

controls) and LH (1058% of controls) were statistically
significantly and biologically significantly elevated

. , ACTH (164% of controls); corticosterone (163%. of
controls), DHEA (182% of controls), testosterone (276% of

(Table 15).

In females, ACTH (172% of controls) and LH (238% of controls)
were statistically significantly and biologically significantly

‘elevated (Tab

le 15).

The lack of corticosterone elevation with

ACTH elevation in females is not consistent and may indicate some

. groups were subjected to stress prior to or at blood collection.

‘The elevated LH in females may be

f blood sampling. .
: It would appear that some o

mislabeled in the submitted report.

" submitted report .on the individual an

at the. time o

related to the stage of estrus

£ the values for fem#les wvere
In the tables in the
imal data for females, if

the column labeled testosterone (T) .is relabeled 17a¢-OH- =
progesterone, and the column labeled: 17a-OH-progesterone is

relabeled estr -
known values for controls. The dat

pave,been'renamed accordingly.

Table 1S. Study #11: Hormone 1.9-;- in males. Aahd £

Males (hormons levels %

stand

Control

125.9 + 105.3 |

ard deviation) o

~

Control

"171.6.+.116.1

Females (hormone levels +
___standard deviation

adiol (E2), the values would better correlate with
a in the columns in Table 15

emales lft.‘f 6 months treatment. :

295.0 = 160.6*

| ¢ (ng/m1)

448.9 £ 269.3

:
178.1 + 104.6 | 290.9 + 152.3* 417.7 + 118.7
| 17a-OH~P (ng/ml) 0.668 £ 0.517 | 0.701 + 0.239 "2.032*z.o.svs£~"1.954 + 0.524
‘ﬂ“néna (gé/ml)'»“ 0.997 £ 0.204 | 1.810 ¢ 0.419» | 0.8832 & o.i11-Lﬁo.193‘:,o.1sz
N _(ng/m1) 2.364 * 1.058 | 6.544 £ 1.596*+] W - WD
“ E2 (pg/ml) ‘ND | ' ND - 31.5 & 14.8 -33.1 £ 9.77

ND = N,ot' determined .

0.245 ¢ 9.205

" » = Statistically niq’nificant;y‘dufizcnt
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2. Chronic s—Month Dog Feeding study Study #12 (HED Doc. #
002214 MRID# 248123 and 248124) .

o Vinclozolin was administered: in the feed to Beagle dogs at
0, 100, 300, 600 or 2000 ppm. °
NOEL 100 ppm (2.5 mg/kg/day) LEL = 300 ppm (7.5

. mg/kg/day) based upon increased adrenal weight in males and

females and increased pituitary weight in females. -

3. _Chronic 1-Year Dog Feeding 8tudy # 13 (HED Doc # 007228
and 007909 MRIDf 408595-01) '

- J Hellwig. Report on the study of the Toxicity of T
Vinclozolin in Beagle Dogs After a 12-Month Administration via
the Diet. study ‘No.: 87/0447, dated October 1987.. ,

. Vinclozolin was administered in feed to beagle dogs at |
* concentrations of 0, 35, 75, 150, 1500 ppm (Doses to males
equivalent to 0, 1.1, 2.4, 4.8, or 47 mg/kg/day; to females
" equivalent to o, 1.1, 2. 5, 5.1, or 53 mg/kg/day.)

- NOEL .= 75 ppm (s 2.4 and 2 5 mg/kq/day for malee and :
. females, respectively). LEL = 150 ppm (* 4.8 and 5.1 mg/kg/day
- for males and females, respectively) based upon .increased
bilirubin, increased relative testes weights, and prostate :
atrophy in males, and increased absolute adrenal .weights," adrenal
lipiad accumulation, and marginally increased liver hemosiderin in
females. . .

In addition, at 1500 ppm in males, increased ahsclute and -
relative liver, spleen, testes, adrenal, thyroid weights;.
increased diffuse hyperplasia of the‘Leydig.cells of the testes,
and organ lipid accumulation in the adrenal cortex; and increased
platelets were noted. . In females at 1500 ppm; increased absolute
and relative adrenal weight, and slight increases in MCV and MCH
were noted. There was a possible increase in reticulocytes in
1500  ppm males and females. :

-—

I Mutagenicity - Negative in all acceptable etudies.

- Ames (HED Doc.# 003181) - Negative with and without 59.
Mouse lymphoma (HED Doc.# 005054) - Negative.

Forward mutation (CHO/HGPRT) (HED Doc.# 005853) - Negative.
sister~Chromatid Exchange (HED Doc. # 003181) - Negative.

G. Pharmacckinetics/Metaholism '

.DR Hawkins et al. The Biotransformation and Biokinetics of

'~ Vinclozolin in the Rat. Conducted by Huntingdon Res. Center, -
Eng., study no. 90/0514 & 90/0544 for BASF. Studies finished _

11/29/1990 (MRID# 418243-07 and 418243-08). o :

Absorption, distribution and excretion were studied after
oral or i.v. doses of (cl4-dichlorophenyl]vinclozolin to male and
female Wistar rats. ' Single labeled oral doses of 10 or 100 mg/kg
and single i.v. labeled doses of 1 mg/kg were administered..

25



Y

Developnentnl/keprodxttve Peer Review of Vmclozolm, October 20, 1993

Multlple doses were admlnlstered at 10 mg/kg/day for 14 days,
followed by-a labeled dose. Pharmacoklnetlcs were conducted on
'single oral gavage doses at 10, 100, or 200 mg/kg labeled

.. wvinclozolin or 5000 ppm of labeled vinclozolin in the diet.

.Analyses of. the pharmacokinetics indicated that 7 days of
‘dosing was adequate to attain equilibrium dose levels in the
plasma. Bile cannulation 'indicated that enterohepatic
recirculation of vinclozolin occurred in males and females.

. Biliary excretion- one—half llfe was 12 hours in males and 18

hours in females. :
.. High and low dose excretion rates are similar in males end
. females ‘with about '48-55% being excreted in the urine and 43-48%
in the feces. The pattern remained similar for males and females
. after multiple dosing. . The: excretion curve for vinclozolin was
biphasic with the terminal end of the curveaindicating a one-half
‘. 1ife for vinclozolin of 22 + 5.7 hours for meles and - 36 t 16
"hours for females.
" In general, the metaholic profile ‘of vinclozolin did not
= change with sex, high. or low dose or repeat dosing. Vinclozolin
- was extensively metabolized to 15 metabolites, including the 2
major metabolites, N-(3,5-dichlorophenyl)-2-methyl-2,3,4- :
- trihydroxybutramide glucuronide conjugate and small anounts of
the unconjugated product, and excreted in the urine. "Less than
0.5% of the urinary metabolites was the parent compound. The
- major components excreted. in the feces were pareént compound (33‘

- 48% of the fecal components) at 10 to 200 mg/kg oral doses and"

the N-(3,5-dichlorophenyl)-2-methyl-2,3,4~-trihydroxybutramide.
Parent compound was excreted at 15% and 42% of the total oral
dose levels of 10 mg/kg and 200 mg/kg dose levels, reepectively.
The tributramide was excreted at 11% and 4% of the same total
respective dose levels. Vinclozolin at high oral doses of 200
mg/kg was more poorly absorbed'and larger percentage of the total
dose was excreted as parent vinclozolin in the feces. " No..
vinclozolin was found in feces for i.v. doses. '

In the first 6 to 120 hours after dosing, male and fenele
rats with labeled vinclozolin, the highest concentrations of:
label were in the liver and Harderian gland with lower

' concentrations in the adrenal, kidney, pancreas and fat. Snall

amounts were distributed.throughout' the body. Less than 2% of the

‘administered labeled vinclozolin was retained hy'the carcass and R

none (< 0 02%) was exhaled as coz.

NOTE (according to- Gray)" Aneissue remains to be resolved ahout:
the main metabolite determined. in the BASF studies (BASF -
representatives have been requested to resolve this issue). The
main metabolite, N-(3,5-dichlorophenyl)-2-methyl-2,3,4~ . ‘
trzhydroxybutramide (M2) , determined by BASF haovbeen questioned_-
in a memorandum from Dr. Earl Gray, Jr. Dr. W Kelce, a _
contractor with Dr. Gray’s group, stated that 2-[[(3,5-
- dichlorophenyl) carbamoyl]oxy ]-2-methyl-3-butenoic acid (M1) is -
the major metabolite of vinclozolin and that M1 can not be
quantitatively extracted ‘at pH 7.0. BASF extracted urine and & .
plasma samples by a sorbent extraction procedure through washing
. with aqueous pH.7.4 and hexane and elution with acetonitrile:
methanol, 1:1, which according to Dr. Kelce can not
quantltatxvely extract Ml. . :
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~ Resolution of this issue is important because it has a
bearing on the nature of the plant residues and possible re51dual
hormonal activity among- them. The same memorandum states that _
vinclozolin may- have no anti-androgen activity and that the anti-
androgenic1ty seen -is due to M1, while BASF believe that
vinclozolin: is responsible for the ‘anti-androgenicity and that
-the main metabolite 119 308 has only 1/20 of the anti-androgen
-activity of vinclozolin. There is also some ambiguity in
nomenclature used to designate some of the conpounds 1n the BASF .
report. :

“H. other Hormone studies In Vitro. :

1. Comparison of the hinding atfinity of vinclozolin and
flutamide with- glucocorticoid and androgen receptors.

studiee on the interaction of vinclozolin and reg. no. 119
208 (metabolite BF 352-22) with glucocorticoid and androgern
. receptors from MCF-7 cells and rat prostate and liver tissue.
(MRID 425884-01) e . :

- Vinclozolin had 39% ‘of the binding affinity of‘flutamide, an.
, antiandrogen, for MCF-7 cell receptors and no affinity for the 3

” glucocorticoid. receptors from rat liver. Metabolite 119 208, . BF

352-22, had 2% of the binding affinity of flutamide to the.
. .androgen receptor from MCF-7 cells and no aftinity for the °
. glucocorticoid receptors from rat . liver.. )

2. Interaction of vinclozolin, M1 and uz with Androgen
‘Receptors.

: Kelce, RW, E Honoseon; MP Gamcsik, sC Laws and EL Gray, Jr.
(1994). An Environmental Antiandrogen: Evidence that
Vinclozolin ‘is Hydrolysed to Antiandrogenic Metabolites.
Toxicol. Appl. Pharmacol. 126: 276-285. Study conducted at
Mantech Environmental Technology, Inc., University of North
carolina-Chapel Hill, Johns Hopkins University and the Health
Effects Research Lab., RTP. (HRID 431705-01) :

Vinclozolin was- postulated to act through androgen receptor -
binding in a screen for effects on reproduction (Gray et al., -
1993). In this report Kelce et al. studied the androgen receptor
binding properties of the parent substance, vinclozolin and two
" metabolites/degradation products, 2-([(3,5-dichlorophenyl)- .
carbamoyl]oxy]-2-methyl-3-butenoic ‘acid (M1) and 3’,5’-dichloro-

2-hydroxy-2-methylbut-3-enanilide (M2). These studies vere
conducted on epididymal androgen receptors from high-salt nuclear
(the most biologically relevant receptors) -and low-salt cytoaolic
extracts.

, The M1 metaholite/degradation product is not extracted
guantitatively with ethyl acetate or any organic solvent -at
~alkaline pH values, such as those used to extract serum in the
- metabolic studies by BASF. Only a trace of M1 was identified in
the rat serum in the metabolism studies by BASF (MRID# 418243-07

»
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and -08) (HED Doc# 010261). In the current study M1 in rat serum
was extracted (90%) with ethyl acetate at pH < 3.0. :
None of the three substances, vinclozeolin, Ki or M2

' interfered with Sa-reductase; thus, the mechanism of action is

not through inhibition of the testosterone-dihydroxytestosterone
conversion.. None of the three substances specifically bound to.
the estrogen receptors from rat_uteri. ‘ 1 - '
. The displacement of [17a~H3-methyl]mathyltrienblone
({H3]JR1881), a specific androgen receptor binding agent, from

androgen receptors by various concentrations of M1, M2 ,

" hydroxyflutamide and cyproterone acetate formed parallel curves
indicating that these substances compete for the same binding
site as [H’]R1881. The apparent affinity of R1881 binding in the
high-salt (Kd=2.98 nM) and low-salt (Kd=0.53 nM) extracts was ’
_comparable to those determined in the literature reports.

. Vinclozolin competition with androden for the androgen
‘receptor was weak (Ki-> 700 uM), but the two vinclozolin .
metabolites/degradation products, M1 and M2, were effective
" antagonists of androgen receptor binding (Ki = 92 and 9.7 uM,
~ respectively). The vinclozolin binding may have been due to the
formation of 10-15% M1 during the 20 hour incubation at pH 7.4 of
the receptors with vinclozolin. Vinclozolin, the parent .

. compound, does not appear to be capable of androgen receptor. -
 binding at concentrations that are likely to exist in vivo.
However, M1, and possibly, M2 are present at concentrations.
around their respective Ki’s for inhibition of androgen receptor
binding and support the hypothesis that M1 and M2 are responsible
for the antiandrogenic effects of vinclozolin exposure. Other
metabolites have not been excluded. P A
; The observation by Kelce, et al. of binding of the o0
metabolites/degradation products, M1 and M2, is the first report .
of pure environmental antiandrogens formed from an environmental
_chemical and illustrates the caution necessary when interpreting
the health risks from the carboximide fungicides. T
_ Dr. Earl Gray of RTP has conducted binding studies with M1

(a’ decomposition product of vinclozolin, Szeto et al., 1989) and.
with vinclozolin and finds that M1 binds with equal or higher.
affinity than vinclozolin. This:finding -is. consistent with the
smaller Ki (92 uM) for M1l than for vinclozolin (>700 uM) reported
by Kelce, et al. (see above). He also has conducted studies on . -
rats through-lactation day 4 and found nipple. development in
 males at 3 and 6 mg/kg/day  (not statistically significant). .
. However, since the study was. conducted in only 3 - litters per :

dose level, the. study needs verification with a larger number of
litters. o T _

I. Structure Activity Relationships

Vinclozolin is related structurally to several other anti-
androgens. An important part of these structures exhibiting
. biological activity is electron withdrawing groups on an anilide
structure with a branch hydrocarbon attached to the carbonyl of .
- the anilide structure. The branched hydrocarbon may have various
groups attached including hydroxyl groups, trifluoro groups and
methyl groups attached (Jeffery et al., 1991). Vinclozolin,
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procymidone and iprodione  (glycophene) are three fungicides with

common antiandrogen activity (Figure 2). Flutamide and RU 23
208 are :two drugs with antiandrogen activity (Figure 2).

All three of the pesticides cause adrenal enlargement and, -
liver histopathology. The adrenal enlargement. occurs at low dose
. levels and the liver histopathology occurs at the highest or two
highest dose levels. All three induce liver carcinomas at high
dose levels (at or above a MTD) in mice and Leydig cell
hyperplasia at low dose levels at or close to the NOEL in rats.

o Antiandrogens generally cause failure of the testosterone
- suppression of the pituitary release of gonadotropin output. - In
males the increased LH component (10 times normal) results in
Leydig cell hyperplasia and increased testosterone production (3
times normal). Antiandrogens inhibit androgen receptor reaction
and consequent stimulation of the male sex organs such as the

prostate, -seminal vesicles and epididymides resulting in lower -

--organ weight (See Table 8). This inhibition of androgen receptor
stimulation is the basis of the use of flutamide therapy and
combination therapy for benign prostate hypertrophy, prostate and

breast cancer, acne, female hirsutism and therapies reducing sex

drive (Sciarra et al., 1990).. . T . v

Flutamide causes increased LH and testosterone in humans?,
but the degree of increase is much less than in rats and no
observations of hyperplasia of the Leydig cells have occurred in
- humans (Neuman, 1991). In one series in humans, testosterone - .

lévels reverted back to normal after a year of treatment = -~

(Rasmussen, 1990). Flutamide also causes liver and adrenal = -

' problems in some patients. There has been no comment in the
literature found so far about cataracts or potential liver
carcinoma from flutamide therapy. o : B .

Sperm production may or may hot be.affected. Inhibition of

‘the androgen receptors in the testes may not be sufficient to
overcome the increased testosterone output by the Leydig cells
adjacent to the seminiferous tubules. The studies of the »
potential affect on sperm count and motility are held in reserve'
pending the results from the studies on these parameters being - -
conducted with vinclozolin in rats by Dr. Gray and his group. o

- ~ _Procymidone did not cause ambiguous male sex development if
dosed from day 6 to day 16 as required by the developmental =

.gquidelines (HED Doc.# 008180). However, procymidone (HED Doc.#
010048) and vinclozolin (HED Doc.# 007909) did cause ambiguous ' -

‘male sex development when rats were dosed from implantation

_through day 19 of gestation (HED Doc.# 010048 and 007909).° It

1 plutamide. is used in treatment of prostate cancer to help - = .’

prevent the effects of the initial testosterone surge induced by -
the LHRH analogues which eventually down -regulate pituitary.
hormones and result in decreased testosterone levels. S

: 2 fThe current pesticide guidelines are inadequate to test for
anti-androgens. It is noteworthy that revisions in the 1978
guidelihes included dosing up to day 19-20 of gestation in the rat; -
these requirements were inexplicably removed before these
guidelines went final in 1984. Revisions in the 1993-94
developmental testing guidelines may address these problems.
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is also interesting that male nipple development was not seen at
low dose levels in either of the studies conducted for the -
registrant(s) with procymidone or vinclezelin; however, when rats
were dosed up to day 4 of lactation, vinclozolin may have caused
development of nipples~1n males at 6 and/or 3 mg/kg/day (E Gray,
1993). Testing.in additional rats did not canflrm the nipple '

development in perlnatal rats.
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igure 2: AniloQues. The major metabolite, two major decomposition products of
vinclozolin and four other chemicals demonstrating antxandrogenxcxty (two drugs
and two pestxcxdes) .

'Ct . 0 . cl
S U | \ _
BV A N A : /
Vinclozolin o. - N | - \ o - NH OH OH
AL N e N N_J ] ﬂ
/ // c\ -CH = CH2 L / 7 ¢ - CH~-CH20H
’ ) - A . \ . .
//\ o\ Major urinary uatabglito (compound 25).
l/ \ Referred to 119 208° in this report.
pH > 5.0 // 81ow1y lt \ {N=(3,5-dichlorophenyl)=-2-methyl- -
: /!l . pH < 4.5 \ 2,3, 4qtrihydzo:oybutyznmidc)
- : V/ ) S -\/
cl I < I , =T To.el
\ _ W o \ oo .
I=N | | I\ ou
\o/'-gg-céa-caz L -"‘\o'/‘m\! 7
S ~ CH3 o - .C1 .o caa ) ) :
ul1 revortibl. hydrolylis product {2- Irrov-r-iblc d‘grldation product, rcfcrrod to as -
{[(3,5-dichlorophenyl)carbamoyljoxy]- Compound 23 {3’,5’~dichloro-2-hydroxy- e
2-methyl-3-butenoic acid}; forms . methylbut-3-enanilide} in the m-taboli-n study

rapidly at alkaline pH > 8.0, Szeto et . and M2 by Szeto et al., 1989.
al., 1989. Also rcq no. 119 208& Br

- 352-22. _
cr3 ) /C*ﬁ cr3 ‘o Icsz
A N \\_ ¢ - cu3 \ _ \\_ CH - CH3
‘ \ / B £ [
NO3 -~ o =N ) NO3 -~ \ o - NH
\_/ \ N/
. /el : B
o - ' :
RU 23 908 : Flutamide
cr o c1L’ o )
\ = \\_ c ,\ - : _\\; CcH. .
17N 1T & /N o cma
o. =~ NH ! cH2 . o .= NB } T,
\_/ .y Vol VN ewideam
ci % ‘cms e -0 © cE3
Procymidone; [N~(3,5-dichlrophenyl)- Iprodione, - Glycoph.nn, Antor. BSI, Chipco and
‘1,2-dimethyl-cyclopropane~1,2- . Rovral; [3-(3, S-dichlaroph.nyl)-n-(l— .
dicarboximide]. o imidazolidin.c:rboximid.}.
3

Substance 119208 has also besa referred. 1o 28 352-22 in some repons from BASF.
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J. Weight of the Evidence Determination .

The Committee considered the following facts ragar@lﬁq the

' toxicology of vinclozolin to be of importance in a weight of the

evidence determination of its potentlal to cause developmental or
reproductlve toxicity.- , .

1. Decreased anogen1tal dlstance in rats, and other
antiandroqen effects due to treatment with vinclozolin were
reported in multiple studies in the two rat and two mouse
strains and by both the oral and dermal routes in rats.

2. Developmental toxicity occurred in rats and rabbxts.
Although no anogenital distance decreases occurred in -
. rabbits, other'developmental effects occurred at maternally
toxic dose levels. ) . , .

3. The effect level in the study by Gray was ndrkadlx 1oéer: o

.- than in other oral studies. This difference was attributed
to two differences in study protocol: 1). The period of
dosing was extended to postnatal day 3 by Gray. The later
portion of gestation and early postnatal period appears to.
be critical to the development of vinclozolin mediated :
developmental effects. 2) The earlier studies used 0.5%
CMC in water as the vehicle for dosing; Gray used corn oil
as the vehicle. Differences in absorption due to vehicla
may influence the sevnrity of the effects ohsorved.« :

4. Reproductive effects in: a ratyreprodnctivo toxicity study
occurred at doses 2 30 . mg/kg/day. The LOEL was based, in’
part, upon decreased epididymal weights:. 1In the same study,
fertility was decreased in the highest two doses tested (=
96.5 and 286 mg/kg/day for males; = 101.2 and 292. mg/kg/day

- for females), although the cause could not be dctorninod ,
from the study report. 1In the same study ’
pseudohermaphrodism was reported at the two hiqhost.dosos.

5. In a one-year dog study, males given vinclozolin: at doses -2
. 4.8 mg/kg/day exhibited increased relative testes weights -
and atrophy of .the prostatc (HRID 408595—01, 411229-01)..

6. Vinclozolin binds weakly to the androqen recoptor from ,

- epididymal tissue. However, two vinclozolin motabolitoa-are
effective androgen binding receptor antagonists. They may °
occur at sufficient quantities in vivo to interfere with
binding. to the androgen receptor of exposed humans,
resulting in antiandrogenic effects. (The relative. -
dissociation constant for the most active metabolite, M2,

_ relative to R1881 is about one-half that of flutamide, an -
antiandrogenic drug used in the troatmant of, bonign.prostate-
hypertrophy.)

7. Vinclozolin is sturcturally relatedrto other compounds
exhibiting antiandrogenic actlvxty. In particular,
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procymldone, another pesthlde, causes reduced anogenltal
dlstance ln rats.

K. c1a551f1catlon _ -
The PRC concluded that developmental and reproductlve i5-

toxicity were induced in rats and rabbits following oral
admlnlstratlon of v1nc1ozolln.> In rats, no NOEL for

developmental toxicity (oral route) was determined (gavage, ' corn '

oil, postcoital day 14 to postnatal day 3) was identified. The
LOEL was 3 mg/kg/day based upon reduced anogenital distance. -
This endpoint was believed to be close to a NOEL. The NOEL for
developmental toxicity in rabbits (gavage, 0.5% CMC in water,.

. gestational day 6 through 28) was 200 mg/kg/day. The LOEL ‘in .
rabbits was 400 mg/kg/day based upon early’ resorptions, fetal
weight increase, decreased live litter size and possible
increased skeletal anomalies. The maternal NOEL in. rabbits was
50 mg/kg/day with an LOEL of 200 mg/kg/day based upon increased
absolute and relative: liver weights, reduced defecation and. .
reddish-brown urine. Reproductive effects in rats were decreased
epididymal weights and - lenticular degeneration at 30 mg/kg/day,

.with an NOEL of 4.9 mg/kg/day. The parental effect level was 30

mg/kg/day based upon decreased epididymal weiqhts, with an NOEL
of 4. mq/kg/dey., . Rl

JThe critical’ etfeet level fer riek eeeeeelnnt- derived tron a ‘
developmental toxicity study is 3 lg/kqldey‘(leweet ‘dose tested)
beeed upon deereeeed eneqenitel dietenee in rete ‘at that dose.

bt ’
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Summary Table of the Toxicity Evidence.
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1993 .

Rat Gavage Developmental Study #1:
(HED Doc# 007909 and 008556)

15/50 - Decreased anogenital distance.

Rat Dermal Dwehpmemal 3ludy n
(HED Dos# 007870 & 008556) -

607180 - Decreased  anogeniial distance.

e

60/130 - Increased sbeoluts adrecal wr.

o

Rat veeaing nwaopmm Study n'
(HED Doc# ooms)

23/111 - Decreased - anogenital: distance.

<23 23 - Incroased  sdronal wt.

Dtvdopw Study

200/400 - Resorptions, fetal wt.

decma.ruhcadlmum

m-unfu.d absotute adrsoal and |

um Epﬂidymlmdocmn.
lcuiwludepumion and other offects.

W »fio mpum sitas

4970 - epididymal wt. décroass m
other cffects. - .

$0/300 - Post implantation  loss

TIS>TI3 - No effects.
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